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PREFACE 



If an apology is wanted for this attempt to furnish art students with still another work on 
Perspective, the following facts may be deemed sufficient 

For the requirements of students in what was formerly the Elementary Stage of Perspective, 
exhaustive enough treatises were to be had, wherein the usual geometrical models and their 
combinations and amplifications were set forth in accordance with the Syllabus of the Board 
of Education. As was to be expected, however, these confined themselves to the putting into 
Perspective simple solids and objects of somewhat humble pretensions, from an architectural 
point of view, as dog-kennels, cradles, etc., in close association with a horizontal plane. 

The more complete solution of the problem involved in the determination of shadows and 
reflections, under varying conditions of lighting, being confined to the Advanced Stage of the 
subject 

And here, again, books have been prepared, and commanded respect for their treatment 
of the subject from a geometrical point of view. The latter class-books are, however, in price 
somewhat beyond the reach of the ordinary student, and are only available when the elements 
of the subject have been otherwise acquired. The author has consequently been induced to 
prepare a series of lessons, going over the course as laid out in the new and interesting 
Syllabus of 1901, whereby it may be possible, within the period of an ordinary school session, 
to attain such an all-round acquaintance with the subject as shall be sufficient to induce the 
student to continue, by observation and drawing-board use, still further advancement in this 
valuable study. 

Linear Perspective or Radial Projection, as the representing on a plane surface objects 
as they appear to the eye, is, from a science standpoint, properly included in the syllabus of 
“ Plane and Solid Geometry.” 

It forms, however, an essential part in all practical art training, and, consequently, the 
enlargement of the art syllabus, and the increased importance given to the subject recently, 
must be received by art teachers with satisfaction. 

Of what consequence, it may be asked, is it to an artist, this geometrical study of the 
subject, if he copy faithfully what he sees ? To this the reply may be given — quoting from 
Leslie’s “ Handbook to Young Painters” — “that it is of the greatest consequence if it enables 
him to see better what he copies.” 

If after a course of lessons, wherein the principles and practice of Perspective, to the 
inclusion of the projection of shadows, have been fairly well mastered, we may, with confidence, 
critically examine a group of geometrical models drawn and shaded— under certain prescribed 
conditions — surely it is not too much to assume that the same training, or an extension of it on 
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the same lines, may enable one to analyze — without undue presumption — the treatment of, say, 
an interior where the scheme of lighting is evident. 

We claim here, of course, only the ability to measure the truthfulness of the work as regards 
the masses of shadow or shade, and the correct delineation of the reflected images , where such 
may be included. 

As regards the treatment of surface as seen under reflected lights, or half lights and half 
shades, etc., this vocabulary does not apply to the modest work aimed at here. Again quoting 
Leslie, “ Colour and chiaroscuro have so entire a dependence on each other that they can never 
be treated separately.* The scale, and the distances respectively of the eye from the picture 
plane and from the horizontal or ground plane, vary throughout the work ; students should 
not be trained to assume a ten-feet (more or less) distance from the picture plane and a five-feet 
height of eye, with models built to suit. They should, also, in all cases, work out the problems 
to twice the scale given in the diagram. 

Use has been made pretty freely of what has been termed the “ direct method ” of obtaining 
a perspective representation, viz. the combination of plan and elevation. This treatment is, 
however, neither artistic nor is it expeditious. These illustrations, together with the isometric 
views, are merely adopted to teach, in as graphic a manner as possible, the truths of the principles 
underlying the various rules laid down. 
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PLATE I. 



Linear Perspective is a geometrical treatment of the appearance of objects, when the 
relative positions of the spectator, the material under observation, and the transparent plane 
interposed between the spectator and this material (usually termed the Picture Plane) are 
specified. 



Without any attempt at laying down the* law’s which are recognized as governing the 
Science of Optics, or any physiological analysis of the marvels of the human eye, we can assert 
that the mental image of any object within our vision, and our realization of its shape, surface, 
texture, and colour, is the result of plurality of vision. Both eyes, in general, have equal share 
in this transmission of visual phenomena ; stereoscopic slides, with their interesting results, 
being constructed with this fact in view. 



It is with geometrical rules, however, that we have here to concern ourselves. We have, 
then, as in Fig. i, Plate I., the problem resolving itself into this : Given plan and elevation of 
a transparent plane — hereafter called the P.P. (Picture Plane) — which is vertical (though not 
necessarily so, as we shall see later on), reaching from the Ground Plane (G.P.) upwards 
indefinitely, the position of the eye (E.) (of necessity a point in geometrical perspective) and 
the projections of the material the perspective representation of which is to be obtained — in 
this case a square and an equilateral triangle — then, as light proceeds in straight lines from all 
points in the object to the eye, we need only obtain the intersection, with the P.P. of the 
various lines which join the corners of the figures and E. The original figures being rectilinear, 
we have then to join those points in the P.P. so determined, to obtain the outline termed the 
perspective representation of the original figures — the square and triangle. 



The problem in detail is as follows : — 

A square ABCD of 2^" edge lies on a horizontal plane — here called the 
ground-plane— which is below the level of the eye ; the nearest edge AB is 
parallel to and 1" from the P.P. AF, the continuation of AB to the left, forms 
the front edge of an equilateral triangle of 2" edge. Assuming also that E. is 
24 " above this horizontal plane and 5-^" from the P.P., required the intersection 
of the straight lines from AB, etc., to E. with this P.P. In plan by this means we 
get the horizontal, and in elevation the vertical, displacements which, combined, result in the 
shaded figures, ABCD representing the square and AFG the triangle. In combining, the P.P. 
in elevation is assumed to be turned round on the horizontal line— the line opposite E. I have 
already stated that this so-called “ direct method ” is cumbrous ; and it now remains to deter- 
mine the more artistic process, involving the use of Vanishing and Measuring points. 



As is evident to any one with but an elementary knowledge of descriptive geometry, we 
have in the above merely determined the section of a pyramid of which the original figure is 
the base and E. the vertex ; and it is only when the cutting plane is parallel to that of the 
pyramid base that the resultant section is similar to the base. We find in the perspective that 
DC, though parallel to, is shorter than AB, and hence AD and BC converge ; produced, the 
point they converge to is found to be directly opposite E. 



To explain, we turn to Fig. 2, which is an isometric projection of the group, set off in 
accordance w r ith an isometric scale. For those unfamiliar w r ith this system of projection, the 
view of the cube of 1" edge in Fig. 3 may be sufficient to show that when the three adjacent 
faces of a solid right angle (the angle of a cube) are equally inclined to the plane of projection, 
the face angles each measure 120 °; and the projected lengths of the edges — or the isometric 
scale — is determined from the true lengths on the 45° line projected dowrn to the 30° line. 



On this diagram, Fig. 2, by means of the 30° set square and an isometric scale, the 
relative positions of the original figures on the ground-plane behind and the eye (E.) in front 
of the P.P. are shown, together with the perspective outlines as derived from Fig. 1 (Plan and 
Elevation). From E. a line termed the Centre Visual Ray is drawn perpendicular to P.P. 
(and therefore parallel to AD and BC), meeting it in C.V., the centre of the “ Field of Vision.” 
The perspective representations of edges BC and AD, produced, meet in C.V. ; that is, pro- 
ducing CB forward to meet the G.L. in V.T. BC, then V.T. BC joined to C.V. is the 
vertical trace, or intersection with the P.P. of a plane which passes through BC and E., and 
so, in accordance with the definition of a plane, all lines passing from BC (or its continuation) 
to E. must intersect the P.P. in this V.T., and similarly with edge AD. That is, the vanishing 

Note. — I t is not desirable that the student draw these isometric illustrations, though the 
teacher may find it of advantage to prepare large diagrams in this manner for class instruction. 

( * ) 
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Plate l . — Continued . 



point for all lines perpetidicular to the plane of the picture is the Cetitre of Vision . Next, to 
determine the portions which will represent AD and BC and the distance of A from the G.L. — 
or its distance within the picture — diagonal CA is produced in like manner to cut the G.L. in 
V.T. CA, and through E. a line is drawn parallel to AC, meeting the H.L. in V.P. 45°. 
Join V.T. AC and V.P. 45°, and again this will be the perspective representation of a line 
infinite in length which will contain AC. 



In like manner, by drawing through E. lines parallel to FG and AG respectively, to meet 
the H.L. at angles of 60°, />. setting off at E. lines at 60° with the “Line of Direction” 
(parallel to H.L.), we obtain the V.P.’s for FG and AG. 



To sum up, we have the following rules : — 



The perspective representation of an original line, or set of parallel lines, 
inclined to the P.P., will converge or vanish to a point in the P.P. 



To obtain this point— the V.P.— draw, parallel to the original line, a line 
through E. to meet the P.P. 

All horizontal lines will have their V.P.’s in the H.L. 

All lines perpendicular to the P.P. will have C.V. for their V.P. 

Lines parallel to the P.P. will have no V.P. 



Their perspective representations consequently will be lines parallel to the original lines. 

To measure distances on lines which are perpendicular to the P.P., i.e. 
which vanish to the C.V., we use the V.P.’s for horizontal lines which make 
45° with the P.P. These points, M.P.’s for lines vanishing to the C.V., 
^^fcuilly called Points of Distance (P.D.), are best obtained by setting off on 
the K.t* -on each side of C.V. distances equal to that of E. from C.V. 



The foregoing explanation of the processes involved in obtaining a perspective repre- 
sentation may seem unduly prolonged, but it seems better and more logical thus to introduce 
a student to the principles underlying the art of perspective delineation at the outset, than to 
insist on a mechanical putting into perspective of all sorts and conditions of objects for months, 
and then doling out theory as a separate diet. 



The perspective diagram (Fig. 4) should now be understood. Comer A is ¥ to the left 
of the centre and 1" from the G.L. — AB being parallel to the G.L. Set off to the left 
of the centre of G.L. and join to C.V.; this will contain edge AD. 



Set off 2 " to right of centre (AB being 2*") and join to C.V.; this will contain BC. Set 
off 2^' to left of centre and join to C.V.; this will contain F, because AF = 2 ". Now, because 
FAB is parallel to and 1 " from the G.L., we can measure this 1 " distance along any of these 
three lines. For that purpose we use the V.P. for lines making 45° with the P.P. or the 
P.D. Set off to left of V.T. AD 1 " in the G.L. and join to the right-hand P.D.; by this 
means we locate not only A, but we also obtain the diagonal AC, and, because FAB is parallel 
to the P.P. f 7.*. parallel to G.L., it has consequently no V.P. We draw it parallel to G.L., 
and complete the representation of the square by drawing through C another parallel CD. 



To complete the triangle, the V.P.’s for edges FG and AG are obtained by drawing 
their vanishing parallels through E. to meet the H.L. 



Corner G could have been obtained otherwise by a perpendicular through G to meet the 
G.L., which will, of course, vanish in C.V.; and measuring its distance within the picture, />. 
its distance from G.L., by the use of the P.D. Both methods are shown. 

( 4 ) 
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PLATE II. 

CIRCLES AND CURVED FIGURES 



The representations of circles, and generally of curved figures, are obtained by enclosing 
them in the most suitable network of straight lines. In the case of a circle the lines of its 
enclosing square and diagonals are evidently the best. 

Fig. i shows in plan and elevation a sphere directly in front but below 
the level of the eye. The visible portion of this sphere will be obtained by enveloping it 
in a cone of which E. is the vertex. The contour of the visible portion — less than half — will 
be the circular tangent of cone and sphere, AB; and the section of this circumscribing cone 
by the P.P. will be an ellipse. 

The perspective representation, therefore, of a circle when its plane is not parallel to that 
of the P.P. will be an ellipse: it will, of course, be a circle when its plane is parallel to 

the P.P. 

Fig. 2 shows the representation of a circle 2" diameter in three different 
positions : — A is in a horizontal or ground plane (G.P.) 3" below the eye, its 
centre being i|" to the left and if" within the picture. B touches the same 
plane, but stands vertical, its plane perpendicular to P.P., and its point of 
contact with G.P. if" to right of centre and if" within the picture. C stands 
on the same G.P., is vertical, its plane being parallel to that of the P.P., and 
its point of contact with G.P. being directly in front, and 3f" from the G.L. 

For explanatory reasons the group is shown in plan and elevation; the perspective 
representation has, however, been obtained by the use of V. and M. points. 

To find centre A, set off V.T. 13 if" to left of centre on G.L., join to C.V. and 
measure along this if" by using P.D. (either). This will determine centre A and one diagonal 
of enclosing square. 

On each side V.T. 13 mark off radius of circle and join to C.V., and then complete 
enclosing square. The parallel lines through points where circle is cut by diagonals are also 
obtained, and the ellipse — the resulting perspective — drawn neatly through the eight points 
thus identified. 

For B set off on G.L. if" to right and join to C.V.; this will contain base edge or H.T. 
of upright square. Set off at same point a perpendicular to G.L., which will represent the 
V.T., or, as it is termed in the Syllabus, the Picture Line; P.L. of the vertical plane 
containing circle B. 

Measure on this P.L. the diameter of the circle and join to C.V. This the perspective 
of a horizontal line in the vertical plane of the circle will contain the upper edge of the enclosing 
square. 

Measure along the H.T. f" and beyond this 2", and uprights through these will complete 
the square. The centre being found diagonals drawn and cut for points 5, 6, 7, 8, either by 
use of C.V. or P.D. ; then complete, by freehand, the ellipse. 

For circle C, which is parallel to P.P., and therefore in perspective is a circle, what we 
seek for is position of its centre and radius, or bottom edge and length ; for enclosing square 
measure directly in front of spectator, that is, from centre of G.L. to C.V., 3f" by use of 
P.D.; a line through this parallel to G.L. will contain bottom edge of square for circle C, 
and its half-length is measured on either side by a line to C.V. 

Fig. 3 shows the perspective of two curved plane figures, the plans of 
which are given in order to indicate their size and position with reference to 
the P.P. The perspective result may be followed out without any special detailed description. 
In order to economize work, students must decide which points in the curves it is of most 
importance to locate. 

( 6 ) 
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HORIZONTAL RECTANGLE WITH ITS EDGES INCLINED TO THE P.P. 
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Plate IV. 
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containing one diagonal of the base, and consequently also the axis and vertex. All heights, | measured. 
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SQUARE PYRAMID WITH A TRIANGULAR FACE IN A HORIZONTAL PLANE. 
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Vanishing Parallel AB; and, as this V.P. is beyond the paper, its M.P. had better be 
That is, we determine d the plan of corner D on the ground, and set up above this a obtained by bisecting the angle at E. 
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PLANES PERPENDICULAR TO THE P.P. 
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directly in front of C.V., and therefore, if it were properly projected on to the plane of the for horizontal lines. We find them, however, more directly by setting off on the V.L., and 

picture, it would evidently coincide with C.V. It has, however, in the preceding problems, from the V.P., the length of the vanishing parallel for the required line — that is, V.P. to 

been turned over on the V.L. of the horizontal plane through it — that is, the H.L. — into M.P. for any required line is equal to V.P. to E.; and having obtained the required 

the P.P., in order to properly determine the vanishing parallels which go from E. to the M.P/s, measure on the P.L. of the square, as has already been done on the G.L. (or its 

P.P., because all the V.P/s already sought for have been for horizontal lines. P.L.) when a horizontal line is to be measured. 
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Plate XI. 

PLANES IN VARIOUS POSITIONS 



An original plane may be in any of the following positions as regards its relation to 
the horizontal and the P.P. 



i. It may be a Vertical plane and perpendicular to the P.P., as illustrated in Plate IX. ; 
or it may be a vertical plane, but not perpendicular to the P.P., as in Plate X. 

In both cases the angle between its H.T. and the G.L. will equal the angle between 
the original plane and the P.P.; and its V.L. and P.L. will both be perpendicular to 
the H.L. 



2. It may be an Inclined plane ; that is, it may be inclined to the G.P., though per- 
pendicular to the P.P. 

In this case its H.T. will be perpendicular to the G.L., and both V.L. and P.L. will 
make angles with the H.L. equal to the inclination of the original plane to the G.P. 

3. It may have its H.T. parallel to the P.P. (i.e. the G.L.), and, not being vertical, it 
may in rising upwards recede from the P.P., or it may advance towards the P.P. 

In the first case we call it an Ascending plane, in the second case a Descending plane (in 
the latter case because, as it recedes from the P.P., it descends). 

In both cases, as will be seen in the side elevations, the sum of its inclinations to the 
G.P. and the P.P. will equal 90°. 

4. It may be an Oblique plane; that is, while inclined to the G.P., its H.T. may be also 
inclined to the P.P., and therefore the angle between its V.L. (or P.L.) and the H.L. will 
not be equal to the inclination of the original plane to the horizontal. 
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To obtain the P.L., the side elevation shows the ascending plane produced below ground M.P. for edge AE is found in the usual way, and AE measured on the P.L. 

to meet the P.P.; so, in a similar way, and as we are simply compounding this side elevation 
with the usual perspective diagram, we set off to left of centre of G.L. 2 ~ — the distance of 

H.T . from G.L. — and through it draw a line parallel to the vanishing parallel till it meets the The completion of the cube need not be further explained. 
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WRITING-DESK ON AN ASCENDING PLANE 
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CUBE ON AN OBLIQUE PLANE WITH ITS EDGES INCLINED TO ITS H.T. 



c nd cj 

X £ § 

*£ CJ O* 
p M 
<n JJ JJ 

.22 a. •£ 
~ B o 

a*.* 

| a s 

I * s 

J2 & .2 

O bfi 

^ U5 E 

0 S3 

” « *n 

cT -S ^ 

is c/j 

<2 82 
u O; ^ 

5 O 

7 - 2 s 

1 S-a 

TS bO 
G CJ 



0) O CJ 

£ 3 * 

ca bp 2 

5 § I 

~ 73 o* 

bO • ai 

.S -J £ 

S > 

•g 6 

6 

J £ 

>*§ 

5 ~ 



<8 

ui 



£ 

cx 



cr’c 2 

~ rt 

> u- 

° <D O 

u 5 *; 

<2 ’ m *-i 

~ -O ^ 
(5 'O 
5 t- 
tO rt O 

U-4 ^ 

<u . • c 

§h: 

■5.X I 

1 I £ 

2 S 

§. *“ jo 

boi* ** 
c 



n g 

^ . £ o 

G 

U v> q; 

1 « M 

CJ u- CX 

S.-S g 

* J | 
^ js p 
O * g, 

_ 4) 



'= c 

a -S 

C3 4~* 
^ rrT 

bp U 

.£ ^3 

rr rt 
ca X 

c 5/3 
21 
I * 



b© -*-* rG 

1 s 1 

- H e 
a * § 

2 T> 0 

*V G <~ 

rt O 

_ r. 

cj . x 

£ -I x 



g > k 

.6 



•5 
*2 *S 



8. 


CJ 

X 


J2 

3 bo 
U G 


fX 


T 


1 1 


CJ 


1 

CJ 


X 


V- 

r 


£- "S 

CJ It 
O. rt 


3 


O 



3 

3 



.£ 

r§ 

G 

cj 

> 

CJ 

X 



O 

•S 

b© 

C 

JU 

O 

X 

O 

o 



>"! 

II 

CJ *- 

«§ *8 

K# . t© 

SP G 

.S *g 

£2 <u 

CJ CA 
i /3 

>, £ 

•° .2 

4 _» CA 

"" CJ 
nO X 
G *7 

« *S 

• 

1 °: 
CJ ^ 
^ rt 

O O 



>> G 

•° 3 

111 o 

‘o % 
§ •* 





■fr- 

u O 




.« 4- 

rG 




G bO 
cx -G 


8. 


•d 0 

It 4mt 


y 

*CA 

CJ 

X 


5 U) 

CA — 


4-t 


x i& 


Ch 


O 


O 


£ bo 


3 


2 £ 


2 


PH ts 

CJ 

CA 


2 . 


bO 

.£ 


c* ^ 
.£ G 
0 rt 



CJ 

c 

o 

cj 

X 



CJ 

£ 

S 3 



U 

<1 

CJ 

£P 

Tj 

CJ 



Ql 

> 

CJ 

> 

‘bb 



ca 

5 

"O 

o 

trt 

CJ 

X 

o 

O 

0> 



S3 

8P 

T3 

G 

cj 



> .. 



-d -a 
3 - 
o 5 
jd -js 

-fc- 



CC 

^ 7E 

D 

c/i 

O G 



X ° 

I* 8 

CJ 



CJ 

<L> 



CJ 

f 



'O 

CJ 
G 

‘I 

G 
G 

CJ 



•8 



o 



£ 

G 

O 



PQ « 

< jtO 

oio; 

>s 



H 

X 

CJ 

^2 



T3 

G 

CJ 



Is 

S? 



o 

TJ 



B o 

CJ 10 



’ll 

x £ 

r Ta 

-J CJ 

> - 

CJ 2 

•5 S 

O J 
3 
3 S 
2 & 

xj 
cj 2 

. c 

cj 

-G > 

X> S 

c 

,p 



O 

< 

CA 



n gj 
U- bfi 
no 

CJ rtj 

to 

*C 

ex 

& 



I* +- 

r .c 

-: to 

x X 



CO CJ 
4-» X 

►H -C 



^ s 

•“ « 
cd 

E 



S w 
o x 

= p* 

^ o 



o’ ^ « 

o 

^ «■ 
tS -j 

•d® g, 

.IS* 



o 

CJ 

b0 



c c 

.5 — 

CJ c 

5 o 
JS a 

a a 

9 6 

□r o 

s ^ 

° ^ 

G u 

U 

e ° 

o o, 

51 

— ' cd 

CJ ,M 

*d « 
CJ 

CJ 

r X 
CO -M 

^ o 

O *- 

c> 

cj o 
9 * 

o CO 
CJ 

< -C 

.2 

e 

cd 

> 



0) 

CJ 

* 

o 

•d 

G 

cd 

h 

X 

2 

x 

>4-» 

bo 

G 

3 . 

>h 

9 CJ 

o .c 

t*-l ^ 

o .c 

4-» 

u *c 

I. s 

O 10 
u — 

05 O 

S js 

? bo 
O c 
►J n 



rt 

CJ 

E 

2 

CJ 

X 



CJ 

c 

Cj 



CJ 

G 

a* 



o 

J2 



-I 

> 

CJ 

X 



*d 

G 

cj 

h 

X 

CJ 

X 

+■* 

bC 

.£ 

‘c 

E 

S g 

U CJ 

*o 3 

Vm o 

? a 

CJ 

X3 c/> 

0 5 

£ .2 

> 

1 & 

CJ 



>, O 

w 8. 

£ £ 

*-» C /3 

u-. cj 
° •£ 
C Ko 

o o 
*G t ~ 
o 

CJ CJ 

| 2 
? a 

= 1 

CJ X 

“ tA 

‘c 
s f* 

0 ^ 

CJ 

^ J2 

4 -> 

'd 

c ; 

Cj J 

1 & 

M « 

^ !C 
o O 



c 

o 

S3 

•c 

c 

-G 

CJ 

J2 



I § 

=® a 

_ O G 

~ c «■ .S' 



bJO G2 
G O 

3 JI 

a r 



|J 

(X 

6 cj 

‘E - 

CJ bo 
> ~ 



CJ 
cj 

3 

.2 <S 

03 ^J- 
g CJ 

P-fi 



^ .52 



a 



*5 ~ 

.£ h 

£ * 

'X Lh 

cj i£ 



c 0> i 

•sift 
8 °* «> 
2 3 - 

a . 2 ^ be 



c 
o 

-r CJ rt 

g •£ -d 



>- rG 

CJ O 

-G 



rt 



cj CJ 
* C 



cj rt 
« bO 

S .£ 

bC rC 
^3 c /3 

« *£ 

CJ 5 

CA ^ 

Cj CJ 

•Q x 
■*-» 

CJ 

•— oo' 

c£ 3 
. H 



G 

G 

,o 



CJ 

rG 



ui 

u- 

O 

G 

.2 

O 

CJ 

'o 

u> 

(X 

£5 

o 

G 

rt 

O 



> CJ 

^ M fr 



•■i-i 

G CJ 



fr-H It 
«« 


£ 


0 . 


JtO 


§ O 


t JA 


> 


q! 


O. lO 


*-* 

rt 


X 

♦-» 


> 


• 


rG 






§ 


4 -* 


G 


I S 

II 


CJ 

G 

rt 

3, 


CJ 

rG 

-*-• 

CJ 

f 


*5 

•§ 

0 


« 1 


CJ 

G 


7- 


H 



T 3 -J 

C • 
rt > 

> ' rG 

bO 

G 

CA O 
-fr- hr 



•§> 



o c 
° O bO 
CJ G 

§ g 'i 

3 , o g. 

CJ TJ cj 
G CJ c 

o § T 

r 2 m 

c 3 

•a M 

« 8 . 



CJ 

5* 



111 

o_ 

O 

G 

.2 

tj 

o 

*o 

»-i 

f X 



CJ CJ 
C G 

CJ r 2 
rG ^ 
w bO 

cj .S 

y s 

*-*• (A 
*-• * 

| a 

E -f 

cj ^ 

> CA 
^ CJ 

^ 4J 

CJ rt 

G J 3 



J= 

~ rG 

c .2 

o ,G 

tf "r 
a e 
•g 2 
•o gp 

* -O 



g» i 

a -c 
§ o 



u 

's 



£ 

S 

It 

CJ 

S 

CJ 

rG 

-d 

rt 

J= 



Digitized by 



Google 



And again, to measure one of them, as AD, determine the vertical plane which will 
As has already been stated, the proper projection of E. — with reference to its relation to contain it, and its P.L. This last is obtained by drawing the H.T. across from A — that is, 

the P.P. — coincides with C.V.; and so with regard to the various vanishing parallel lines from the line from V.P. 50° on the right through to meet the Q.L.— and erecting the perpendicular. 

E. to determine the V.P.’s. The M.P. on the V.L. of the vertical plane now measures AD. 




Plate XVIII 



PROJECTION OF SHADOWS-PARALLEL RAYS— SUN 
IN THE PLANE OF THE PICTURE. 



In working out problems dealing with the projection of shadows of objects when in 
perspective, we deal with rays either parallel or radial. 

That is, the source of light in out-of-door studies being the sun, any geometrical treatment 
of the problem will be on the supposition that the light rays are parallel. 

In indoor effects the origin of light, a candle or lamp, being treated as a point, we shall 
have then to deal with diverging rays, and this results in a radial dissemination of light and 
projection of shadows. 

The position of the sun, too, must be indicated with reference to its relation to the P.P. 
— or to the spectator; and also its altitude or its relation to the G.P. With regard to the 
P.P., it may be in front — that is, behind the spectator ; or behind the P.P. — that is, in front 
of the spectator (the spectator, of course, facing the picture) ; or it may be in the plane of the 
picture. 

Its altitude will be measured in degrees above the horizontal or ground plane. Then, 
knowing the whereabouts of the sun, to determine the V.P. for its rays, and so to define the 
shadows, we proceed in the usual way explained for finding the V.P. of a line, or set of 
parallel lines : draw through E. a line parallel to the rays to meet the P.P. When the sun 
is behind the spectator, to right or left, the vanishing parallel will meet the P.P. at an angular dis- 
tance below the horizon equal to the sun’s altitude, and on the side opposite to the sun’s position. 

When the sun is in front, the vanishing parallel will be the line joining E. to the sun (taken as 
a point) ; and so the V.P. for the rays will really correspond with the projected position of the sun. 

When the sun is in the plane of the picture there will be no V.P. for the rays : they will 
be parallel lines in the perspective diagram. 

In the first case, also, the shadows will recede from the P.P. and decrease in size. 

In the second case — the sun being in front of the spectator — the shadows will advance 
towards the P.P. and increase in size. 

In whatever position the sun may be, the shadow of a plane figure, in a horizontal position, 
will be a figure equal in size and shape to the original figure causing the shadow, and con- 
sequently with its edges vanishing to the same V.P.’s. 

In the examples given on Plate XVIII. the rays are parallel to the P.P., and inclined 
45° to the horizontal — that is, the sun is assumed to be in the plane of the picture, on the 
si>ectator’s left, at an altitude of 45°; and so the rays come down at 45° towards the right. 

Fig. i shows, to half the scale of the perspective diagram, a square plane 
in four different positions with the resultant shadows. 

No. i shows a vertical square of i£" edge, and perpendicular to the P.P., 
2" to the left, near edge, 2 \" within. Because the rays are inclined 45°, and in planes 
parallel to the P.P., the shadow will be a square of the same size. 

No. 2 is vertical, but in a plane inclined 45° to the P.P., near corner, to 
the left, and 4 " within. 

No. 3 . — Same square inclined 40° to the horizon, its H.T. inclined 45° 
towards the left, near end of base edge, i£" to the right, and 2 " within. 

No. 4 . — A square of 1 " edge horizontal and 3 " above the level of the eye, 
edges equally inclined to the P.P. Nearest corner i£" to the left and within. 

Treating all these in plan, we find that the shadows of the various corpers are found on 
lines parallel to the P.P. and at distances from them equal to their heights. 

In the perspective diagram, 1 and 2 having vertical edges, their shadows are parallel to 
the G.L., and the rays at 45° through their upper ends will determine their lengths. 

The shadows of the top horizontal edges will be lines parallel to them, and so will vanish 
to the same V.P.’s. 

This applies to all the four squares. 

In position 3 the sloping edges are in V. planes inclined 45° towards the right ; and so 
to obtain shadow of top edge we might drop a perpendicular from one end, and finding the 
shadow of this upright line (as in positions 1 and 2), so determine that of the top edge, and 
complete by joining to bottom edge. A better method, however, and, to use a previous phrase, 
a more artistic method, is to find where the shadow of the sloping edge will vanish to. 

The shadow of a line on any plane will be the intersection with that plane of a plane 
containing the line and a ray of light (the rays being parallel). The V.P. for this line then 
will be the intersection of the V.L.’s for the planes which intersect. 

Rule for obtaining the V.P. for a shadow-line, knowing the position of 
the line throwing the shadow and that of the plane receiving it. 

Join the V.P. of the line to the V.P. of the parallel rays, thus obtaining 
the V.L. of a plane containing both ; the intersection of this V.L. with the 
V.L. of the plane receiving the shadow will be the V.P. for the intersection 
line of both planes, and therefore the V.P. required. 

When the rays are parallel to the P.P., and so have no V.P. — do not 
converge in the perspective diagram — we obtain the V.L. of the plane con- 
taining the line and a ray by drawing through the V.P. of the line a parallel 
to the rays. 

When the plane receiving the shadow is parallel to the P.P. — and 
hence has no V.L. — the shadow-line projected on it will be drawn parallel 
to the V.L. of the plane containing the line throwing the shadow and the 
V.P. of the rays. That is the V.L.P.S. 

As will be seen in the small isometrical diagram where a vanishing parallel is drawn from 
E. to meet the P.P., and a line drawn also through E. parallel to the rays ; then, to obtain the 
vertical trace, or intersection with the P.P. of a plane containing both, we simply draw 
through the vertical trace of the vanishing parallel a line parallel to the rays. 

In square No. 3, to obtain V.P. for shadow of sloping edges, draw through V.P. of 
these edges a line V.L.P.S. at 45° to meet the H.L., which is the V.L. of the plane 
receiving the shadow; this, then, is the V.P. for the shadow edges, and rays through the 
upper ends will determine their lengths. Shadow of 4 is obtained by finding plan of horizontal 
square on the G.P., and drawing through the corners in the plan parallels to the G.L. to meet 
rays from the square overhead, thus making use of verticals through the corners and their 
shadows, just as in squares 1 and 2. 
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Plate XIX. 

SHADOW OF OBLIQUE SQUARE WHEN SUN IS 
BEHIND SPECTATOR. 

The plane of a 3" square is oblique, its inclination to the horizon being 
30°, and its H.T. vanishing 30° to the left. Near corner of under edge 2 " to 
the left and 1" within. 

The horizontal or ground plane it rests on is 2 below the level of 
the eye. 



To find its shadow when the sun is behind the spectator’s left, and at 
an altitude of 45°, the rays descending in parallel planes, which make 45° with the P.P. 
towards the right. 



In accordance with the rule laid down in the previous examples, and after having obtained 
the V.P. for the rays, V.P.S.R., to find shadow of sloping edge AC. Join V.P.S.R. to 
V.P. for AC, giving the V.L. for the plane of shade and its intersection with the H.L. (the 
V.L. of the plane receiving the shadow). This intersection will be the V.P. for the shadow- 
line, and its length will then be determined by a ray through C. Shadow of CD will vanish 
to V.P. CD. 



All this, which seems simple enough in the perspective diagram, is best explained by use 
of an isometric drawing. 



This diagram will show that the problem consists in carrying on operations in front of the 
P.P. (between the eye and the P.P.) in accordance with the known position of lines on the 
other side, or within the P.P. 



The vanishing parallel line for edge AC — that is, the line parallel to AC passing from E. 
to meet the P.P. — gives V.P. AC. A ray is drawn through C ; and to determine where it 
meets the G.P., or to find AC', we draw through E. a vanishing parallel to the rays meeting 
the P.P. in V.P.S.R. Joining V. AC and V.P.S.R., we obtain the intersection with the 
P.P. of a plane containing vanishing parallel AC and vanishing parallel rays, which is thus a 
parallel plane to ACC'. The horizontal plane through E., which meets the P.P. in H.L., and 
which is the vanishing parallel of the G.P. receiving the shadow, is intersected by this plane 
in the line “ vanishing parallel shadow of AC,” and so is parallel to the line AC'; and therefore 
where it crosses the H.L. will be the V.P. for AC or shadow of AC. 
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SQUARE FRAME RESTING AGAINST A PRISM— SUN BEHIND THE SPECTATOR. 
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This will at once show which faces of the Pyramid are in light ; and therefore in this Back upper edge terminates also when it meets upper line of horizontal bar, and, if 

case will receive part of shadow of frame. necessary, assume face of Pyramid produced to receive it. The V.P. for this shadow line we 

have just found : both are brought over to edge BV separating the two Pyramid faces ; and to 
continue shadow lines on this face seek for their V.P.’s, both for that of top and for a portion 
Shadow of frame then found on the G.P., and in order to do so produce vertical edges of the vertical edge of near bar, which also throws shadow in Pyramid comer. 



Plate XXII. 
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PORTION OF A ROOF WITH CHIMNEY STALK COMING THROUGH, SHOWN IN PERSPECTIVE, TO PROJECT 
SHADOWS WHEN THE SUN IS IN FRONT OF THE SPECTATOR (BEHIND THE P.P.) ON THE LEFT, ALTITUDE 
46°. RAYS LYING IN VERTICAL PLANES INCLINED 30° TO THE P.P. 
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RADIAL PROJECTION OF SHADOWS— SOURCE OF LIGHT 
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The problem is to determine the various shadows resulting from this combination. In Shadow of door obtained in the same way, as also side of doorway on wall in the 

this example the problem can be worked out without previously obtaining the V.L/s for the adjoining room. 




Radial Projection of Shadows. Source of Light a Point. 





THE PERSPECTIVE OF A HOODED DOORWAY AND THE POSITION OF L., AN ARTIFICIAL LIGHT, BEING GIVEN 
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Plate XXVII 



REFLECTIONS IN VERTICAL MIRRORS. 



When light falls on a plane surface capable of reflecting it in a definite manner, the 
incident and reflected rays lie in the same plane with the normal (the perpendicular to the 
surface) at the point of incidence, and are on opposite sides making equal angles with it ; the 
original ray — the one striking the reflecting surface — being called the incident ray. 



In Fig. i. — Let XY be the plan of a vertical mirror, a perfectly reflecting surface, and 
assuming that E. P. and (which may or may not be in the same horizontal plane) are given — 
E. representing the eye and P. the object, the reflection of which is sought for in the mirror. 
Draw through P. a perpendicular to the plane of the mirror, and from I a point in this perpen- 
dicular at the same distance behind that P. is in front, draw a line to E. intersecting the plane 
of the mirror at R ; then from the similarity of triangles in the diagram, the angle PRN equal 
angle ERN ; i.e. the angle of incidence being equal to the angle of reflection, a ray of light 
from P. to meet the eye will be reflected from the mirror at R. 

And as the reflected ray seems to come from I, this point is termed the optical or virtual 
image of P. 

Fig. 2 shows, in plan and elevation, a cube of i£" edge resting on a 
horizontal or ground-plane 3 " below the eye. The front face of the cube is 
parallel to and 2 " from the P.P., nearest corner to the right. 

2 f" to the right of the centre stands a vertical mirror perpendicular to 
the P.P. And to the left, meeting the P.P. 2 ^' from the centre, is another 
vertical mirror which is inclined 60° to the P.P. towards the right. 

The problem is to draw the Perspective representation of the cube 
together with its reflections in the two given mirrors. 

# 

The cube, together with the position of the optical images required for obtaining the 
reflections, are shown ; and the resultant is obtained by simple horizontal and vertical pro- 
jection. This, of course, has merely been done in order to impress on the student the 
necessity of imagining the locality of the image he is in search of. 



Referring now to the perspective diagram, because the right-hand mirror is perpendicular 
to the P.P., and the faces of the cube are parallel and perpendicular to the P.P., the 
reflected image will be found by continuing edge AB to meet the H.T. of the mirror, and 
producing it as far to right of mirror as B is to left, joining to C.V., and bringing across back 
edge of cube to cut off visible length of side edge. Vertical edges are next drawn, which are 
then cut by horizontals from the original cube ; and selecting from all this as much as lies 
within the “ Field of Vision.” 



As regards left-hand mirror, we arrive at the image of AC by a perpendicular through 
A to the plane of the mirror, and measuring 'A as far beyond as A is in front. Or by similar 
triangles we reach ‘A by producing BA to meet H.T. of mirror and setting off, beyond this 
point, a line at the same angle with the mirror plane which BA makes with it. V.P.’s for all 
these are obtained at E — that is, a vanishing parallel for lines perpendicular to mirror for A ‘A — 
and, because AB is parallel to the P.P. and plane of the mirror makes 60° with it to the 
right, 60° on the other side will give vanishing parallel for reflected image *A 'B. 



Again, the angle between CA and mirror is 30°, so vanishing parallel 'C 'A also makes 
30° with vanishing parallel of the mirror — on the opposite side. 
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Plate XXVIII 



REFLECTIONS IN A HORIZONTAL PLANE. 

A cube and a pyramid rest on an ascending plane, the H.T. of which is 
4f" from the P.P. Its horizontal inclination is 40 °. 



One edge of the cube coincides with the H.T., its near end i£" to the 
right. Edge of cube 2f". One edge of the square base of the pyramid also 
reaches the ground. Near end of it £" to the left. Length of base edge 2f', 
altitude 3^". 



Assuming the G.P. in front of ascending plane to be a reflecting surface, 
show reflections of the two models so far as they may come within the 
Field of Vision. 



Plan and elevation again show what has to be looked for as regards reflections ; that is, 
the position of their reflected images ; and seeing the reflecting surface is horizontal, we seek 
for a reversal of the models on this horizontal plane. 



In the perspective diagram, then, having obtained the representation of the two models, 
we must proceed by obtaining the V.L. of a descending plane to represent the reflected image 
of the ascending one, together with the V.P.’s for diagonals of base; and also for that of 
lines perpendicular to the descending plane, and as under edge of each model touches the 
G.P. — the reflecting surface — we start here with the various lines required. Beginning with 
the cube, the reflected image of edge CD will vanish directly below V.P. for CD, and then 
as regards its length a perpendicular from D will give D 1 ; or, as has been done in obtaining 
the perspective of the original figure overhead, a diagonal from E. will determine it ; and so 
with base edges of pyramid. As for vertex of pyramid, it is best found by dropping a 
perpendicular from V. to meet G.P. — that is, to meet the H.T. of a vertical plane containing 
the axis — and continuing it as far below as V. is above. 



Jt should be remembered here, as elsewhere, that equal distances on lines which are 
parallel to the P.P. measure equal distances in the perspective representation. 
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Plate XXXIV 



PROBLEMS FROM EXAMINATION PAPER (April, 1901). 

Question i. — Diagram shows in perspective a tower, square on plan, 
standing on the ground-plane, its nearest edge marked AB, and, raised above 
the ground, a horizontal plane on which is a point A 1 . The horizon is at 
H.L. and C.V. E. is the distance of the eye from the picture. At point A 
erect a vertical line perspectively equal to AB. 



This to be the nearest edge of another similar tower standing on the 
raised plane, and having the same dimensions, and its sides inclined to the 
picture at the same angles as the tower shown. 



In this example the position of E. is not necessary for the working out of the problem. 
In order, however, to check correctness of drawing — which is here reduced from the given 
diagram — the V.P.’s have been found. The first thing requisite is to find the V.L. for the 
vertical plane containing A and A 1 , and for this we must find the plan of A 1 on the G.P. ; 
a cross-section of the raised plane will give this plan A 11 ; AA M joined will be the H.T. of the 
required plane, and this produced to H.L. will determine its V.L. V.P. for A A 1 is next 
found in this V.L., which enables us to get AB 1 . For base of tower this had better be 
reproduced at A 11 on the G.P., and then carried aloft. This square, AMD 1 ^ 1 ® 1 , is most exactly 
obtained by first transferring diagonal AD and centre. As regards vertex, VV 1 will be 
parallel to AA 1 . 



Question 6. — The diagram represents in perspective a wall composed of 
vertical and oblique planes and two crosses, the one on the right standing 
on the G.P., the other raised on a rectangular block, which also stands on 
the G.P. 



The position of the horizon, the centre of vision and the distance of the 
eye from the picture are given. Draw the shadows cast by these objects, 
the sun being behind the spectator in a vertical plane receding to the right 
and inclined at 60° with the P.P., the altitude being 30°. 



There is nothing in the working out of this calling for special remark. Notice, however, 
that, having carried shadow of left-hand cross over the top of the block, we continue down 
a ray of light till we reach shadow of back edge of block, and continue from there shadow of 
cross on the G.P. As for shadows of horizontal arms of crosses, being lines parallel to the 
P.P., we find V.P/s for their shadows by drawing a parallel to them through V.P.8.R. to 
to meet the V.L.'s of the planes receiving their shadows. 
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Plate XXXV. 



PROBLEMS FROM EXAMINATION PAPER (April, 1901). 

Question 4. — Diagram shows in perspective the main lines of a barge 
(rectangular in plan and cross-section) lying on an oblique plane, with one 
edge on the ground-plane, and a point A on its upper surface. The position 
of the horizon, the centre of vision, and the ground-line are given. The 
distance of the eye from the picture is 11'. At point A erect a mast 8' long, 
perpendicular to the upper surface of the barge. 



Finding the V.P. for the horizontal of the bank, we can then obtain the V.P. for planes 
perpendicular to it.. And since the barge is rectangular in plan, its end lines (ignoring the far 
edge of the oblique plane) will give the V.P. for the slope of the bank. 



And again, having laid down its vanishing parallel, a perpendicular to it will give V.P. 
for the mast. Next, by tracing a line across the upper surface of the barge through A and 
down its side, by using the appropriate V.P/ s, we reach the H.T. of the oblique plane, and 
from there draw across the G.P. the H.T. of the vertical plane containing the mast, and so 
reach the P.P. and the P.L., on which — after finding its M.P. — we can now measure 
the 8' mast. 



Question 5.— Diagram shows in perspective a vertical wall, and at its 
foot a point A on the ground-plane. C.V. E is the distance of the picture 
from the eye, which is 5' above the ground-line G.L. 



From a point on the wall 6' vertically over A projects upwards a line 5' 
long to represent a post lying in a vertical plane perpendicular to the plane 
of the wall, the line making an angle of 30 ° with the ground-plane. The 
upper end of the post is to bear a sign-board 2' square, with the device shown 
on the small diagram. 



In this example it has been found necessary to change the position of A from that given 
in the Examination Paper, in order to be able to carry out the requirements as to angle of post. 



The working out is similar to that involved in Question 4: finding the V.L. and P.L. 
of a vertical plane through A, and in this the V.P/s for 30 ° below and 60 ° above the 
horizon, with M.P/s to correspond. 
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Plate XXXVI 



PROBLEMS FROM EXAMINATION PAPER (April, 1901). 

Question 12. — Diagram gives in perspective a vertical surface standing 
on a horizontal plane. 



AB is a vertical line erected on the same plane, and casts the shadow 
shown by the dotted line, as does the line DF, which is perpendicular to the 
vertical plane. The horizon, the centre of vision, and the distance of the 
eye from the picture are given. Find the source of the artificial light, and 
draw the shadow of the line HI, which is parallel to DF. 



In order to obtain the position of the source of light, the rays through B and F will 
intersect and give L. Its projection on the G.P., or its plan, is, however, requisite in order 
to define exactly its position. AB is sufficient for this because, being vertical, its shadow 
will be in the H.T. of a vertical plane containing L., and so a vertical from L. will cut this 
and show its plan. The plan of DF and its shadow may also be utilized for defining position 
of L. And to obtain shadow of HI we find its plan, and a line through L., and plan of I 
will be H.T. of a vertical plane containing shadow of I, which is then obtained in the inter- 
section line of this vertical plane with the surface receiving the shadow. 



Question 10. — Diagram gives a perspective view of a road descending 
from the ground-plane, H.L. being the horizon. At point A, which is on 
the ground-plane, erect a vertical line to represent a man, equal in height to 
the nearest edge of the cottage door, which is assumed to be 6'. Find also 
the height of the tree standing at point B. 



Obtain the V.L. for the vertical plane of cottage front, and this will contain V.P. for 
the bottom line of the wall, which is in the descending plane. From this V.P. bring the 
6' height of door up to a vertical at the junction of the descending and horizontal planes of the 
road. And from the V.P. for the horizontals in the same plane bring it forward into line 
with A, to which it can be thus transferred. 



A 6' height on the tre'e can be obtained in a similar manner, and this forms a scale for 
measuring its height (about 24'). 



Question 9. — Diagram is a perspective view of a rectangular pier 
supporting the remains of a semicircular arch, the springing-line of the arch 
being at level Sp. On the right is shown the trace on the ground of the other 
pier. The horizon, the centre of vision, and the distance of the picture from 
the eye are given. 



Restore the whole archway. 



The V.P.'s being found, the springing-line of the arch is carried over to meet the near 
pier, and to obtain centre of arch, in front, draw diagonals. An upright will then give the 
centre on the springing-line. 



Find next V.P. for 46 ° (either will doj in the V.L. of the vertical face of the archway, 
and a line from the centre to this will determine top corner of rectangle containing the semi- 
ellipse. The rest of the construction is obvious. 
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THE END. 
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